It is recognized that the majority of intimate partner homicide (IPH) victims are female; simultaneously, when females do commit homicide, they are more likely to perpetrate against an intimate partner. To date, there are only a few studies that discuss IPH across gender, leading to a gap of knowledge with regard to gender aspects of perpetration. The present nationwide study has a retrospective design, based on registries of all female (n D 9) and stratified male (n D 36) IPH committed in Sweden between 2007 and 2009. Our study suggests that female perpetrators are more likely to be unemployed, to have suffered from a substance abuse disorder at some point in life and to have been victimized by the victim. In other words, scrutiny of these characteristics reveals that females who commit partner-related homicides are qualitatively and clinically different from their male counterparts. Furthermore, the prevailing feature of intoxication in connection to the crime, both in male and female perpetrators, indicates that perpetrators might benefit from elements of substance abuse treatment in interventions targeting partner violence.
The issue of intimate partner violence has been addressed extensively, in political as well as in scientific arenas. An extreme form of abuse and violation against human rights in the domestic sphere is intimate partner homicide (IPH), a phenomenon that has not been given as much scientific attention. Knowledge on IPH is partly deficient due to lack of data regarding victim-offender relationships (St€ ockl et al., 2013) . Moreover, IPH seems to have been regarded as an extension of intimate partner violence that 'got out of hand,' which is an additional possible reason why IPH is under-researched in Europe (Corradi & St€ ockl, 2014) . However, by comparing the characteristics in perpetrators of lethal (IPH) and nonlethal intimate partner violence Dobash, Dobash, Cavanagh, and Medina-Ariza (2007) identified crucial differences, in which IPH perpetrators were less disadvantaged with regard to education, employment, and criminal history. A Swedish study on intimate partner femicide over a 10-year period found that in 40% there were indications of threats against the female victim, and in 36% there were indications of physical violence (Belfrage & Rying, 2004) . The combination of IPH being a topic in need of further scrutiny and the previously mentioned findings by Dobash et al. (2007) suggests that IPH ought to be conceptually and empirically investigated as a distinct phenomenon.
There is an additional aspect of IPH that is rather unexplored: potential gender differences in perpetrators. It is recognized that the majority of IPH victims are female (Campbell, Glass, Sharps, Laughon, & Bloom, 2007; Cooper & Smith, 2011; Corradi & St€ ockl, 2014; Serran & Firestone, 2004; St€ ockl et al., 2013) ; however, when females do commit homicide, they are more likely to perpetrate against an intimate partner (Block & Christakos, 1995; Dearden & Jones, 2008) . As the majority of victims of partner-related homicides are female and the likelihood of being killed by an intimate partner is six times higher for women (St€ ockl et al., 2013) , most research on IPH has solely studied male-perpetrated IPH with female victims (Eriksson & Mazerolle, 2013) . IPH perpetration has thus more or less been treated as an exclusively male phenomenon. Consequently, this impedes comparisons on genderspecific characteristics, leading to a gap of knowledge regarding female perpetrators and male victims of IPH (Eriksson & Mazerolle, 2013) . Moreover, the theories developed so far, intending to understand and explain IPH perpetration (e.g., Swatt & He, 2006) have been criticized for disregarding gender aspects and for not being applicable to female perpetration (Eriksson & Mazerolle, 2013) .
To date, there are a few studies that discuss IPH across gender (Belknap, Larson, Abrams, Garcia, & Anderson-Block, 2012; Campbell et al., 2007; St€ ockl et al., 2013; Swatt & He, 2006; Weizmann-Henelius et al., 2012) ; the findings by these studies have identified both similarities and differences between male and female perpetrators. With regard to ethnicity (Trainor & Milhorean, 2001 ), economic disadvantage (Campbell et al., 2003) , and marginalization from society (WeizmannHenelius et al., 2012) , it has been shown that female and male perpetrators of IPH are equivalent. Moreover, male and female perpetrators seem to be comparable with regard to alcohol abuse in a sample of homicide offenders in Finland (Weizmann-Henelius et al., 2012) . Nonetheless, a number of essential differences with reference to etiology, incident, and offender characteristics have been discovered. In consideration of the motives in homicides, several studies have supported the notion that male perpetrators are most often driven by jealousy or involuntary separation (Belfrage & Rying, 2004; Block & Christakos, 1995; Dobash et al., 2007; Eriksson & Mazerolle, 2013; Johnson & Hotton, 2003) , while females are more likely to commit the offense in an act of selfdefense after being systematically victimized of intimate partner violence (Belknap et al., 2012; Campbell et al., 2007; Serran & Firestone, 2004; Swatt & He, 2006; Walker, 1979) . It has been shown that the risk of female perpetration of IPH is elevated when the male victim has threatened or abused children or other family members (Campbell et al., 2003) . In line with these findings, differences have been found in the relationship status; women commit the offense while in an intact relationship, as opposed to the male perpetrators who seem to react to the involuntary separation (Johnson & Hotton, 2003) . However, a review addressing motivations for intimate partner violence found that there were various motivational precursors for perpetrating IPV; for example, selfdefense, communication difficulties, retaliation, and jealousy were found as motives in both genders (Langhinrichsen-Rohling, McCullars, & Misra, 2012) .
A comparative study on female and male perpetrators of homicide (irrespective of homicide type) found that female perpetrators to a larger extent had a background of severe childhood circumstances, victimization of violence and help-seeking behavior. At the same time, however, they had more well-ordered social situations with regard to accommodation compared to male perpetrators (Yourstone, Lindholm, & Kristiansson, 2008) .
Identification of disparities between male and female perpetrators of IPH may contribute valuable knowledge to the theoretical field of IPH, which needs to consider female correlates of IPH perpetration. To date, studies on IPH seldom include both male and female perpetrators, an approach warranted within the field (Belknap et al., 2012; Eriksson & Mazerolle, 2013) . Moreover, more knowledge on gender-specific characteristics can have important implications for the judicial systems, the social services, domestic violence support services, and child protection services (Eriksson & Mazerolle, 2013) . Based on the current gap in knowledge regarding gender aspects of IPH perpetration, the present explorative study aims to identify similarities and differences between male and female perpetration of IPH by investigating social, criminological, and psychiatric characteristics.
Methods and materials
The study is of a retrospective design, based on all solved intimate partner homicides committed in Sweden between January 1, 2007, and December 31, 2009 . The present study is part of a larger project in which data on all homicides in Sweden within this time frame has been allocated. The present study defines intimate partners as: current or former married, engaged, cohabitants or boyfriend/girlfriend. However, victim-offender relationships that comprised temporary sexual acquaintances, such as one-night stands, were not considered intimate partners. Moreover, the definition used for homicide is: an intentional criminal act of violence by one or more human beings resulting in the death of one or more other human beings. The latter definition is in line with the European Homicide Monitor (Liem et al., 2013) , which in turn enables cross-cultural comparisons. In Sweden the definition corresponds to the crimes of murder, manslaughter, as well as assault in combination with causing another's death. The study was approved by the Regional Ethical Review Board in Stockholm (Protocol-ID: 2010/1764-31/5).
Registries and police files
Five national registries and police files were used to extract data on perpetrators. The unique 10-digit personal identification number that is provided to all citizens following birth or immigration enabled linkage of different registries.
First, in order to identify IPH victims, we used a registry from Forensic Medicine, administered by the National Board of Forensic Medicine. Data on previous criminality was provided by the National Crime Register administered by the National Council for Crime Prevention, and comprise information on all criminal convictions perpetrated by individuals above 15 years of age (i.e., the age of legal responsibility in Sweden) since 1973. In order to identify psychiatric diagnoses, we used the National Patient Register administered by the National Board of Health and Welfare, encompassing information on diagnoses from psychiatric inpatient treatment since 1973, coded according to ICD 8, 9, and 10. We extracted data regarding mental illness based on diagnoses of psychiatric disorders from inpatient care from 1973 and onward, with specific attention brought to substance abuse, personality disorders, and major mental illness (psychotic, bipolar and schizoaffective disorders, and severe depression with psychotic symptoms). The interpretation and aggregation of the diagnoses were conducted by a clinical psychiatrist (K. H.). A forensic toxicological registry, administered by the National Board of Forensic Medicine, was used to investigate whether victims were under the influence of alcohol or other substances during the index crime. Due to the Swedish system of personal identification numbers and the total access to police files we were able to link all victims and perpetrators. This enabled identification of relationship status between victim and perpetrator, previous victimization and perpetration of threats and violence in the victim-perpetrator relationship, as well as sociodemographic and homicide characteristics.
Sample description
Homicide perpetrated by a current or former intimate partner, irrespective of gender or marital status, was defined as IPH, and the total population consisted of 47 (84%) male perpetrators and nine (16%) female perpetrators. The sample included one male-to-male IPH, which was excluded due to insufficient numbers. Each female perpetrator was randomly matched with four males, based on age (according to the age groups 20-29, 30-39, 40-49 and > 50), resulting in 36 control male perpetrators. We decided to match every female with four males in order to control for age and to obtain comparable groups of perpetrators, since the current sample is too small to conduct adequate logistic regressions controlling for age. Sensitivity analyses based on continuous variables were performed on the male stratified sample (n D 36) and the overall male sample (n D 46) to investigate whether the results differed. There were no differences in the results of these analyses, which indicate that the use of the stratified sample may be appropriate. The need for stratified sampling techniques due to disproportional gender groups is highlighted in the review by Eriksson and Mazerolle (2013, p. 468) . Moreover, female and male perpetrators were also comparable in terms of whether they were born in Sweden or abroad, in which nearly the same percentages of perpetrators were born abroad. The random sampling was conducted by an online random sampling service for researchers (www.randomizer.org).
Statistics
The study has a descriptive and explorative approach. An inspection for normality was made for the continuous variables (age and number of total convictions and violent convictions): given the non-normal distribution of the variables (except for age), the small sample and the different sizes of the groups of males and females, we used the nonparametric Mann-Whitney U test for continuous variables. Moreover, the Fisher exact test was conducted for the categorical variables, in which all variables had expected counts less than five. The small sample of the study hindered multilevel models in order to investigate impact of several variables simultaneously and to control for confounders. In consideration of multiple hypotheses testing and type 1 errors, uncorrected probability values less than .01, derived from two-tailed tests, were regarded as statistically significant and probability values larger than .01 but smaller than .05 were considered tendencies. Odds ratio (OR) was reported for categorical variables that were statistically significant. SPSS for Mac version 22 was used for all analyses.
Results
With regard to sociodemographic characteristics, the only significant difference between male and female perpetrators that was revealed was in terms of unemployment; the vast majority of the female perpetrators were unemployed, compared to less than one third of the male perpetrators (OR D 20.0; p D .002) ( Table 1) .
The examination of inpatient care shows that two thirds (n D 6) of female perpetrators and one third (n D 12) of male perpetrators had previously been committed to psychiatric inpatient care (p D .126). There was a tendency where female perpetrators were more likely to have been hospitalized for substance abuse at some point in their lives (p D .017) and more likely to have been diagnosed with a personality disorder (p D .036). In terms of major mental illness (psychotic, bipolar and schizoaffective disorders, and severe depressions with psychotic symptoms), overall, neither male nor female perpetrators seem to have been characterized by a history of major mental illness, in which only one male perpetrator had previously been diagnosed with such a diagnosis ( Table 2) .
With regard to characteristics related to criminal behavior, Mann-Whitney U test on number of previous convictions showed somewhat distinct median values between males (Mdn D 0.0) and females (Mdn D 2.0), possibly indicating more past criminal behavior in females (U D 100, p D .060).
Analysis on the incident characteristics showed that intoxication was a common feature in connection to the crime, where nearly two-thirds of the female perpetrators and half of the male perpetrators were intoxicated by alcohol or other substances. Moreover, toxicological data of victims revealed that more than half of the victims (male and female) were intoxicated by alcohol or other substances.
Only male perpetrators committed suicide in connection to the offense, in which approximately one in five male perpetrated cases consist of homicide-suicides. An incident characteristic that seems to differentiate male perpetrators from female perpetrators is the motive of the incident; there were no indications that any of the female perpetrators committed the offense due to any kind of estrangement (e.g., separation) or jealousy; however, there were clear indications that one (11%) female perpetrator acted in response to self-defense (the perpetrator had been hospitalized for violence by the victim and there were witnesses to the homicide confirming the perpetrator's version). In contrast, there were indications in the police and court files that at least 28% (n D 10) of the male perpetrators committed the homicide as a reaction to estrangement or jealousy. The police files and court verdicts enabled extraction of information regarding known previous perpetration and victimization among the couples. As indicated in these files, there was a significant difference with regard to a history of threats, in which female perpetrators were significantly more likely to have been threatened by the victim (OR D 13.8; p D .004). In line with this, there was also a tendency showing that female perpetrators were more likely to previously have been physically abused by the victim (OR D 7.8; p D .017). With regard to the male victims it was indicated that 78% had been subjected to previous threats by the female perpetrator, and 56% of physical abuse. In seven (16%) of the relationships there were indications of reciprocal abuse, predominantly in cases where the perpetrator was female (p D .022).
Discussion
Research on gender differences among perpetrators of IPH is in need of more attention. The current analysis revealed some interesting outcomes that are in line with some findings and in contrast to others. It has previously been noted that male and female perpetrators of IPH seem to belong to distinct groups of perpetrators (Campbell et al., 2007; Eriksson & Mazerolle, 2013; Serran & Firestone, 2004; Weizmann-Henelius et al., 2012) , a notion that is partially supported by the findings in this study.
A significant difference between the genders worth emphasizing is with regard to occupation, in which the majority of the female perpetrators of IPH were unemployed, compared to less than one-third of the male perpetrators. In line with our study, Weizmann-Henelius et al. (2012) highlight that male perpetrators of IPH are more likely to be employed at the time of the offense compared to female perpetrators of IPH. It has been argued that economic disadvantage, for example in the form of unemployment, is essential to criminal offending in females (Heimer, Wittrock, & Unal, 2005) , and that due to economic dependence on the partner and lack of resources, these females might be unable to leave destructive relationships (Anderson & Saunders, 2003; Kim & Gray, 2008; Walker, 1979) . Flynn, Abel, While, Mehta, and Shaw (2011) demonstrated that 20% of female homicide offenders suffered from a mental illness at the time of the offense, while the corresponding figure for male offenders was 11%. The authors argued that mental illness was a more important factor in female homicide perpetration compared to male homicide perpetration. On the other hand, in consideration of homicide type, they concluded that female perpetrators of IPH were less likely to suffer from mental illness in connection to the offense than their male counterparts (Flynn et al., 2011) . Our findings illustrate that neither female nor male perpetrators of IPH seem to be particularly characterized by mental health issues (possibly with the exception for substance abuse disorders) as investigated by history of mental illness according to diagnoses from psychiatric inpatient care. Although, we observed that it was more common that female perpetrators had been committed to psychiatric inpatient care and been diagnosed with a personality disorder compared to their male counterparts. However, as these tendencies did not reach the level of significance, they ought to be further investigated.
Our findings indicate that substance abuse may be an important feature in female-perpetrated IPH, where more than half of the females had previously been diagnosed with a substance abuse disorder. Furthermore, data on intoxication, revealing whether the perpetrators were intoxicated during the offense, support the importance of substance use in female perpetrators, in which the majority of the female perpetrators were intoxicated. This finding is in line with the findings by Block and Christakos (1995) , but in contrast to other studies where it has been noted that the two genders are equivalent with regard to alcohol abuse (Serran & Firestone, 2004; Weizmann-Henelius et al., 2012) . Nonetheless, Serran and Firestone (2004) emphasized the implications of substance abuse in cases of IPH.
The studies by Block and Christakos (1995) and Weizmann-Henelius et al. (2012) illustrate that female perpetrators of IPH are less likely to have histories of criminal offending than the male perpetrators. Although our study did not find significant differences with regard to history of criminal offending, the minor differences in our sample shows that female perpetrators were more likely to have been convicted of non-violent offenses, and to have been convicted more often than their male counterparts. However, in contrast to the study by Weizmann-Henelius et al. (2012) we analyzed all previous convictions and not only convictions restricted to property offenses, which could explain some of the cross-cultural differences. In terms of violent offending, the work by Weizmann-Henelius et al. (2012) illustrates that males are more likely to have been convicted for violent crimes. Again, this differs from our findings, in which a higher proportion (although non-significant) of the female perpetrators have a history of violent offenses than their male counterparts.
In line with our findings, it has been recognized that while male perpetrators commit the crime within the context of separation, females commit the offense in intact relationships (Johnson & Hotton, 2003) . These patterns have been explained to be logical when seen in the light of motive, where males who commit the crimes are confronted with a (potential) separation, while female perpetrators react in self-defense or in desperation (Eriksson & Mazerolle, 2013) . The findings that male perpetrators commit the crime in the context of separation can be paralleled to the general strain theory, which implies that crime is committed in failure of coping with negative emotions and events, in which the individual tries to ease strain and negative emotions (Agnew, 1992) , for example by violence. In terms of the strain theory, it has been argued that female perpetrators are driven by negative emotions such as fear and desperation, in contrast to the feelings of anger, rage, and jealousy in male perpetrators (Eriksson & Mazerolle, 2013) . These implications could not be tested in the frame of the present study; it would, however, be of great value to understand the emotional responses in these offenses that seem to be highly expressive in nature.
In order to touch upon the theory of self-defense, we sought information regarding prior victimization and perpetration. Conceivably in relative support of the selfdefense theory, we found that more than half of the female perpetrators had been threatened and physically abused by the male victims, as opposed to a minority of the male perpetrators. However, we also found that the majority of the male victims had been threatened, and half of them physically abused, by the female perpetrators, which were surprising findings.
The notion that homicide-suicide in cases of IPH predominantly includes male perpetrators and female victims is well established in the literature (Belknap et al., 2012; Bossarte, Simon, & Barker, 2006; Campbell et al., 2007; Liem, 2010) . This notion could not be statistically confirmed with the present sample, however, 20% of the male-perpetrated cases constituted homicide-suicides, while none of the female perpetrators committed suicide in connection to the homicide. It has also been stated that the phenomenon homicide-suicide overall predominantly consist of IPH cases compared to other types of homicide (Harper & Voigt, 2007; Large, Smith, & Nielsen, 2009; Liem, 2010; Lindqvist & Gustafsson, 1995; Marzuk, Tardiff, & Hirsch, 1992; Saleva, Putkonen, Kiviruusu, & L€ onnqvist, 2005) , and could have clear implications for potential intervention strategies (Block & Christakos, 1995) .
Taken together, our study suggests that female perpetrators are more likely to be unemployed, to have suffered from a substance abuse disorder at some point in life, and to have been victimized by the victim. In other words, scrutiny of these characteristics reveals that females who commit partner-related homicides are qualitatively and clinically different from their male counterparts. In line with the conclusions drawn by Serran and Firestone (2004) , our findings suggest that sanctions for perpetrators might benefit from incorporating elements of substance abuse treatment when targeting partner aggression. There is growing evidence illustrating the correlation between alcohol abuse and intimate partner violence (Eckhardt, 2007; Fals-Stewart, 2003) , for both male and female perpetrators (Foran & O'Leary, 2008) . Moreover, studies have shown that alcohol abuse treatment is associated with a decrease in partner aggression (O'Farrell, Fals-Stewart, Murphy, & Murphy, 2003; Klostermann, Kelley, Mignone, Pusateri, & Fals-Stewart, 2010) .
Research on gender aspects of IPH perpetration may contribute with formation and advancement of theory, especially when a large bulk of research on IPH has not considered the gender aspects of IPH (Eriksson & Mazerolle, 2013) . More importantly, increased understanding of male and female IPH perpetration may have applied implications for a number of agencies and professionals, such as health care professionals, social workers, police officers and policymakers. By mapping out, for example, substance abuse or unemployment as prevailing features does not imply that killing of a partner is justified; however, it is a way of improving current theoretical knowledge as well as prevention strategies.
Although challenging, future research ought to investigate potential distinctions within the group of IPH perpetrators. Typologies of perpetrators have been more extensively researched upon within the field of nonlethal intimate partner violence (see, e.g., Fowler & Westen, 2011; Holtzworth-Munroe & Stuart, 1994; Huss & Langhinrichsen-Rohling, 2006; Swogger, Walsh, & Kosson, 2007) , and could arguably be incorporated in the research field of IPH, as has been proposed by other researchers (Dobash, Dobash, Cavanagh, & Lewis, 2004; Thomas, Dichter, & Matejkowski, 2011) . Also, more consideration needs to be taken in terms of homicides involving same-sex relationships, an area of research that has been neglected (Campbell et al., 2007) .
Strengths and limitations
The obvious limitation of the present study is the small sample size due to the low rate of female perpetration and the limited time frame. This methodology of including data on female perpetrators has its challenges since it is not easy to gain sufficient datasets (Eriksson & Mazerolle, 2013) . However, to the extent possible, this type of research is worth conducting, in order to increase the knowledge of gender implications of IPH. The findings in the present study point out interesting differences and tendencies, however, they ought to be treated with caution due to the small sample size and be further investigated with larger samples (e.g., in the case of Sweden by expanding the observation period). The small sample of the study also resulted in difficulty conducting satisfactory multilevel models in order to investigate impact of several variables simultaneously and to control for confounders.
A strength of the present study is that although the sample with female perpetrators of IPH is small, it is population-based, and the male perpetrators represent the majority of male perpetrators of IPH in Sweden. Since the perpetrators are equal in terms of age, it can be argued that they have also had equal prerequisites to come in contact with mental health services. Even if there is a risk that the rates of mental health issues and diagnoses are not exact (e.g., due to lack of data on outpatient care), this should not affect the comparisons between the groups, considering the detection rate being similar regardless of gender. There is, however, some research suggesting that female perpetrators are more help-seeking than male perpetrators (Holmberg & Kristiansson, 2006; Yourstone et al., 2008) , which is a potential source of bias related to different detection rates.
Overall, one of the study limitations is the retrospective methodology, both in terms of analyzing motives but also concerning the psychiatric diagnoses. However, a prospective approach with the rare outcome of homicide is problematic (Fazel & Grann, 2004) . On the other hand, the registries used in the present study, the patient National Patient Register and the National Crime Register, have been found to be nearly complete (Fazel & Grann, 2006; Ludvigsson et al., 2011) . With regard to diagnoses from the National Patient Register, previous studies have shown impeccable coverage and good validity, especially with regard to major mental disorders such as schizophrenia and bipolar disorder (Dalman, Broms, Cullberg, & Allebeck, 2002; Sellgren, Land en, Lichtenstein, Hultman, & La ngstr€ om, 2011) . The proportion of perpetrators (irrespective of gender) with psychiatric morbidity could possibly be higher if data from psychiatric outpatient care had been included. One aspect to have in consideration, both in clinical and scientific context, is whether experiences of trauma and posttraumatic stress disorder (PTSD) are sufficiently detected. One can reason that structured assessments of such are relevant, especially in these populations. A nationwide Swedish study comparing female and male homicide perpetrators concluded that nearly one quarter had previously been exposed to traumatic incidents. Additionally, female perpetrators tended to be more psychosocially aggravated (e.g., sexual victimization and growing up with custodians with mental illness) than male perpetrators (Yourstone et al., 2008) . A study in the context of forensic psychiatric evaluations concluded that, after structured assessments, PTSD was prevalent in perpetrators of sexual and violent offenses (Kristiansson, Sumelius, & Søndergaard, 2004) . More knowledge within this area can have relevance for the theoretical landscape of IPH, but also for prevention, the judicial process and potential treatment interventions.
